Abstract. The feedback between climate and carbon cycle systems is critical to the prediction of future CO2 concentration in the atmosphere and the capacity of the oceans to take up CO2 from the atmosphere. We calculated the magnitudes of the potential feedback between the increase of atmospheric CO2 concentration, the carbonate chemistry of the oceans (via a buffer factor), and the global temperature. 
Introduction
The oceans are believed to be the largest long-term sink for atmospheric CO2. A variety of models have been developed to estimate the amount of the oceanic uptake of CO2 [e.g. Oeschger et ed., 1975; Bacastow, 1996] . The capacity of the oceans to take up CO9. from the atmosphere is mainly controlled by a buffer mechanism described by a buffer factor, which is defined as 01nPco2
(1) The buffer mechanism is actually the chemical equilibrium condition of the oceanic carbonate system as atmospheric CO2 is added to the oceans. This condition can be attributed to the equilibrium relationship of Pco2, DIC and • Now at the Pennsylvania State University, University Park, [Sellers, 1969] . Greenhouse effects are also considered in the EBM [Yi et ed., 1994] . Therefore, the changes in atmospheric CO2 concentration will affect the earth surface temperature which in turn will influence the oceanic carbonate chemistry through the buffer effect.
The objectives of this paper are to quantify the contributions of the nonlinear feedback to the oceanic uptake of CO2 and the atmospheric CO2 concentration and to separate the effects of buffer and temperature feedback from the total influences.
Nonlinear buffering
We used the program CO2SYS developed by Lewis and Wallace [1998] ecosystem production in summer. On the global scale, the annual imbalance of terrestrial sources and sinks caused by climate change is quite small [Cao and Woodward, 1998 ].
Therefore, the ignored feedback between terrestrial carbon cycle and climate change may not significantly affect our conclusions.
Conclusions
(1) The capacity of the oceanic uptake of anthropogenic CO2 emission will be greatly reduced due to nonlinear buffer feedback between 2000 and 2100 under IPCC scenario IS92e.
(2) Ocean carbonate chemistry is insensitive to global temperature.
